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71^ ^^^5^>J1. 7l^ ol-g-^H 1^^!^ '^•ll'^ltl^ T^>3^ 

^ ^ £<y=^ 211^* 7l^/^l]^J S-A^o] ^^^^j-^Cf. 

:£ 4 
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^ °fl^l, '^I'^l tflojE^l- 7l^^l-^ wj-i^ ^ n. ^^l{Optical recording medium, 
method and apparatus for recording data thereon} 

-£ 1^ ^2fl 7]^ s)-^^ 

£. 2^ ^ ^^s] y>^3it!: <^1<H1 i4€- 7]^ ^j-^]^ 

£ 3^ 5. 22] o^l , 

£ 4 £ 7^ 7]^ 71^ s^^fi] <^1#, 

-£ 9^ ^ ^^^^ w>^^*!: ^^1 <^H1 tcj-^- 7]^ «J-i^-8: ^^3r>7l 

[^^o] 7l#^o> ^ ^<^>^ ^Hll7l^3 

^ ^^^^ ^ 7]^ nfl^jAj-ofl c-HojE^^ 71^^]-^ ^o>c11 ^J^S., Jl^ 7] 

^•^l ifl-i-t!: 7]^ 1}-^ (writing strategy)^!! ^J^.* ^"I^^V^ ^ 7]^ Dfl^l. o] 

H^ofl n>3(niark)l- ^T^ltb^^l-. CD-ROM (Compact Disc Read Only Memory), 
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DVDCDigital Versatile Disc)-ROM -^^ %\^]^'^ t^^a.^ ^}3.^ 2lS(pit)S. ^ 

CD-R(Recordable)/RW(Rewritable), DVD-R/RW/RAM(Random Access Memory)-^ 7]^ 

v]^3.s] ^-f 7]^%c;\]^ -Brs.^] ^^j^ tti^^s. ^^sife ^a-^s)-^*^! 

^o]B\ 7]^ ^^^^ V2}3. <H1^1 7l^(Mark Edge 
Recording) ^ t'l-a. i^]^ 7l^(Mark Position Recording) ^ 

Sit:!-. S.^]^6. 7]^ «j-^oil RF ^S.^ ^^■o] Ti}3.7} 7]^^ ^^]<^] 

*y=/#'='11^i ^/'a^-^s ^^^cf. ^1^1 71^ tc)-s^ RF ^ 

^o] pV^o^ oj: ^(edge)oflA^ 'a=/^<=Hl-^i ^/^a^-^S ^^^cf. t42l-^i °>32^ oi]^l§ 

# ^^(Trailing Edge)^ .a^, ^a.^ ^o] £^ p>a.o^ , ^ 

(space) ^ ^ojoi] zi ^Efl7> cfsTii q-B^-^^ <^ ^ o^^cf. cfA] i^^fl, P>a.o| ^ 
«^o] p>3Sl a} ^^(Leading Edge)<Hl w]^ 37fl ^^^SjcH 7l^/>^ll>^3 ^^^^ ^"I^M^l 
:a Sicf. 7]^ p>a^ ^o]7> ^tfl^ ^ ;g-foii^ o.^ c-l^ ne-I^Vtq-. 

£ 1^ ^2fl «J-^<^1 tc)-^ 71^ IXl-^^ £Altb ^JL^olcf. 

2- 1* #2:«->^, NRZKNon Return to Zero Inverted) cHoIe^^ 7]^^}7] ^ 

Hfl 71^ ^X\^0] OXV^, <^7lA-l, 7l§ #3^5^ ^7]* ^Pl^Vcf. P>3 6\]^] 
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^ Pb^ 37M ^mS. S^tVcf. ^, 71^ 3111^^ ^^^^m ^El ^>.o^ Sj.^^ Z]]^ 

^ Pw^ Pb» 7>^i:f. NRZI i:^l«5lBlo) ^o. 5,1^0] ^^.jrflol ^^^t}7] ^7] 

4^0^ s)-^^ Pe# X ell'iS "a^^VTfl ^ ^ o^7lAl, Pw^ ej-o]^ 

(writing) 4^^# ^Ple}j7, Pb^ >i(bias) Sloj^VjiL, Pe^ ih7l(erase) 

<^1^^^ ^2fl s^^c^l o;i^ Al:^- ^«^> DC eflt^ <a 

^^^l-Tfl -6-^1 ^>7l afl^ofl Sfl^ ^^oll 0-200 1: ^l^^O.^ 71-51] Til ^4. 

^Sl-^i, ^T^Sl 7l^^>7ll Sl^ ^5l-7> ^^^el-ZL T^l-^ ^Efloil fifl^^ 7>;^1^7ll S) c^l 

71^/711^5 ^■^^o] ^;^-i§i ^^*>5i^ ^^i^oi 9X^. ^^, ci>:3<hi ^ni- cfl<5iBi* 

71^^1-71 JlAi^Sl.7> :5l^^<^l m-el- 7l$ #3151 ^7l T7> :?hifc^>7ll Slol 

^. ^Bfl<^l^ 7l^Alo]] d^7l5l^ cg^^ DC efl^o;) ^7] s\-^:\S. ^7l^o.^A^ 
<i^^6ii o^^i-c^ C/N(Carrier to Noise Ratio) -f-^ 7l^/7l)Aj| ^:^7> 

^Ml Hlcl, 71^ P>351 ^A^ol l-^^^>7ll Sl^H ^^Sl-^-9.SA-l 711^5 ^A^o^ 

» 7>^O.D^^ C^lolE-l ^ol7l Jl^^S. 7]^X\6\]^ 7l^/;cl]A^ 

Aijio^ aii^oi ^^-I^VtII Tl^lTfl sl^ ^^ll^ol ojo^c^ 
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<15> ^^1^^- n^^}7] ^^H. ^ ^^Sr JL^ 7l^o]l cfl-§-tt 7]^ 

<16> M. ^Vt^o^ s.^^ 7lS.Alofl£ 7fl^^ 1^>^S 7] 

^ 7l^ Sl-^^^l ^n^^V^ ^ 7l^ npfl, o] c^i 



<i7> ^ ^x^o^ ^ cf^ s-^^ ^1-^^ ^ ^tb 

^^^m % 71^ nfl^l, o] 2)-^^^ cflolE^l- 7l^^>^ ^ ^ ^l^^m 

<18> ^ ^x^^ ^ Cfs S.^ o. ofl^l 7l^ 1}-^ 7l^A]o11 o]^ TJ}3. A>olo^ <g 

^V^^ofl ^^7]^ dV^^ 7]^ a)-^ofl ^^^^ ^^^^V^ ^ 7] 

^ "fl^fl. ^1 71^ 3X1-^ cflclE-ll- 7l^^>^ ^ H ^l^^V^ Cil $Zcf. 

<19> ^ ^Tgo^ ^ C^.^ S.^^ p>30^ ^ -^^ ^ ^ ^^S^ S<a=^ Sfl^^ 

^ 7l^oil ^tl: Isl-t ^ 71^ 

^ 7l^ nfl^l, o] 71^ S}-^^^ Ci]olE-l» 71^*1-^ ^ H ^^j-g-^V^ 

^ ±.7] cHtt ^7> ^i:e-7l- 7]^s\o] 9X^B.s. ^}=l :E.e|-oi ^<a£)Dlel-s. 01 
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o]B] 7l^ol] ^^2] 5)-^^ -g-<^l^>7fl ^ % 7]^ o]oi] ^] 

[^^^ ^-^^ ^ 2)-g-l 

^^l^^-^l Si^H^i: c^l^l^i ^tb 7]^ sfl^s^ ji^ 7l^<Hl cfl-g-tb 5Lf-*> 

^7]^^, ^7] 7]^ n^-^ 7]^ ^^S. ^O] ^Jl, ^7] 7]^ ^ 

o]S. 7]^ ^}o] S.^ ell^-a- 7Mt^, ^1-71 7]^ S\-^:\9] 5)1^0] H>ol 

^<=H1 Xi^^i: (a) Jl^ 7l^ofl cfl-g-tV 7]^ 3xfl^^ 7]^ ^g^^^}^ ^:^]; ^ 

(b) 7]^ s}-^^ tq^l^ T^-fl<^lBl^ ;^ll efl'i^ T.V3(mark)S 

atb, >a-7l^ ^ 7l^ I'll^lofl ^o]B]M: 7]^^}^ y^V^oll ^o^^i: (a) JL^ 

7]^<^] cfl^t!:7l^3fl^^^El ^t^^V^ ^7] sfl^^ 7l^ ^^^^ 

*m ^ (b) ^^^^^ 7l^ sl-^-g- oi-g-^>o^ c]^!^ fllc.lBlo^ efl't^ u}3. 

S. ^^^*>J1 ;^12 £11 isflc,]^^ ^^^^>^ ^^M: 5L^^m ^^^^ 7]^ 
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<25> ^ ^^51 SE Cf^- ^<^H1 ^7] ^ 7]^ nfl^lofl cflolE-ll- 7l^^>^ 

^^S^m 4^ sis; ^ ^A^^ l45f >^7] ^ 7l^ n^^]6\] 

qs* i^^>^ 71^ ^J-^Hl 2]^ ^^^^Cf. 
<26> ol^>, S,^^ ^ ^'^^ W>^^t}: ^^1 ^^*>7lS tbcf. 

<27> £ 2^ ^ ^^S] tiV^z;]*]: ^A1<^16]1 xt|.S. ^^;£olcV. 

<28> £ 21- ^2:^1-^, 7l^^^l^ ^ 7l^ nlj^l(200)<Hl T^>3« ^^^^l-TlM- >i3flo]>:^^ 

^^^^o.^^ t\]o]B\M: 7]^^}^ ^^l^^i. ^'^ ^ME(i)^ 7]^ 4^ ^S(2) ^ 

^11^ ^S7l(3)» ^Hltl-Cl-. 
<29> ^fl^ ^2:71(3)^ <a^;g t-flolE-]* ^fl ^ HlH^^. ^^tb^. 7]^ S}- 

^ ^^-^5 51^(2)^ ^11^ HlMl^ ^l^^^Jl ol§ 7l^^>7l ^ti: 71^ ^-^^tb^-. 

:di7l 3tfl^^ 7l^ 4^011 cflt!: ^^tlrCl.. -B-q^ 

(1)^ ^^J^ 7]^ Sj-^ofl rcj-B^- :^ 71^ t'fl^l(200)<^l SA>BrH ^>a. EEfe >iiiflol>h 

<30> :£ 3^ £ 2^ <U ^^'^l<^lcf. ^^tl: 7l^^ l-^^l tfl^Ai^ :£ 

<31> £ 3^ 7l^^J-^lfe -^l^S(l), 7l^ 4^ S^S(2) ^ ^fl^ ^ 

2:71(3)1- i^tt^-. ^<a^(l)^ ^ 200)1- sl^^l7l7l ^tb S.Ei(ll), ^ i^l^ 
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^(200)<^1 eflol^i S:^}^]9]7^yS\- % ^ ^3.(200) S.^^] ^J:^}^ ^]o]^] ^a1s> 

7l ^ ^1-B(13), 2.EK11) ^ ^ ^1^(13)* 4^^^ ^]iL 51^(12) ^ ^ 

«I1^(13)<H1 ^^1^ eflol^cKS^l^^l ^^)* ^^^m 5lS.(14)l- ^^m^ 

^S7l(3)^ SJ^^ cflolEl* ^11^ tilSl^ ^2:^l-<^ NRZKNon Return to 
Zero Inverted) cflolBll- y]^■ 4^ 2l^(2)^ NRZI cfl^lB^l- 7]^^-7] 

^^(14)^ 5r|-^# ^>^*><^ ell<^l^iS ^ 

(200) i^flolrfil- ^^^^l^cf. 

Al7l7l ^tl: 7l^ sl-^Sl c^ll-olrl-. 

NRZI cll<^lH.i^ ^2:71(3)^ nq-e}- Tgrel-^cf. RLL(1,7) ^l<i^ a> 

-g-sH 7l^^>ig ^1^7]^ ZTo]jl ^cfl 7l^ ^}3.^ 817} ^cf. RLL(Run 

Length Limited) (2, 10) /^IIS. ^2:^>^ ^-f , ^ EFM(Eight to fourteen Modulation). 
EFM+(Eight to fourteen Modulation plus), D(8-15) ^ Dual ^S<^1 ^s^>^ ^± ^}3. 
y^o]^ 3Xo]ji ^cfl Ti}3. ^o]^ iiT7> ^cf. 71^-1, D(8-15)^ 2001\i ODSCOptical 
Data Storage)<Hl^^ i^Vdi^^l cf7> rQptical Disc Recording System of 25GB Capacityj ofl 
Ai ^s.^ H^Aj^ ^tb^-. Dual ^2:^ ^ 1999id 9^ 30^;^!-^ # 

^£]J1 2000id 11^ 25*^^1-^ ^711^ tb^ ^199-42032^ ^7]\^^ DC ^<a- ^ 

RLL 3.^ n^] ^^2: «o>^ ^ oil 7U]^^ 
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<35> ^ ^Aic^ioflA], NRZI cil^^lB]^ ^o] efl»i» n>3.s ^^^^V:n. s-f ^^-^ d^^o]^ 

^^^^ ^ 7]^ S)-^^ 7T^ ^^om 7]^^7] 7]^ 31^ ^ 

>i3ljlol>hl- ^>^^*l-7l ^ 3T^ ^o]^ i:,>a.^ 7l^sl-7l 

7l^ s^^^ S.^^}^ NRZI cllolBll- <^1^ -i^^cf. 
<36> £ 4» ^i-S^V^, NRZI t-ll<^lEi^l cfltb ^fl7V^l 7l^ 2)-^ 1,2 ^ 3<HlAi 7T^ 

ti>S# 7l^*>7l ^tl: 7l^ 31)]^^ C-11, iCf <ai^^] 

€^(first pulse). 'gEl ^>i<i (multi-pulse train) ^ ^V^l^ ^^i^Clast 
pulse: €:=^(cooling pulse)sl-Jl£ i|<^ ^cf. 3T^ ^'^'l* 

# 71^*1-71 ^tb 7]^ 3)1^^ A]- r.>>;ln^ ^o] ojc^ ^b) y^j^^yy 
N*Tw(N^ ;^>^^)^ ^>a.» ^^^^oil 0^0]^^ tfl;^l ^;3-^7l-;^lo^ z^- t^I ^o]^ 

D>H.ofl i:fl^]-<:^ (N-l)*Tw7l1^ 7ll^« 7]^ sfl^o.^ 7]^B\^ <^]^ M.o]jL 9X 

4. ^, 3T^ ^o]^ ^.v- 27fl^ 71^ 31)^-2-^ 7T 

<37> Bfl^o] ^^sq. ^l^i^ ^ 7>;^1 efl^g Pwl, Pw21- 71- 

^7lH, Pwl^ 7l^ 2|-^:io] ^}o] E^l^^ ^T^l^l-Jl, pw2^ 7]^ Sj-^q^ S-f Ell'i 

* s^Dltbi^. o] 7]^ s^^o^ S.^ i]]^ Pw2^ w>olc>|^^ Pb^Cf ^711 

Cf. 7l^ ti>^l^ 7l^ JI)-^:) *>Ol p^la!f H>OlOl>; 5l|-^^ efl :^ 

<38> o]^^ dlojEi ^ol7l ^tfl t^lojE-ll- Jl^O.^ 7l^^l-^ ^-^(7]$ # 

^^ ^7] T7> ^^*>^ ^4-) ^>S» 7l^§>7l ^«fl ^^51^ # 21-^^ 

7l^ P>SSl ^Eflofl sfl^^ 7].;^^ ^ Sl-^JE-S. Cl^^^S] :S| ^£7> ^7>^^^ 7]^ 
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3\-^^S. #7>Al^ ^^^^o] cfl^sjo^ 7]^ J^^-l^ eflt Pw2^ wj-olo^i jx|-^:) e^l^i 

<39> ^7] atb €i ^S. ^^^€T=f. ^, ^ ^Al<:^l<Hl tiiT] ^e|l^ DC 

eflifol o>id igE^ :t^s. ^^^€i=f. 'iE^ 7>^1 s}-^^ efl^ Ppe, Pbe 

♦ 7>^^. <^7lA^, Ppe^ 5r|3 ^71 (peak erase) s}-^^!- ^i^l^VJl >x|-^-l^ ^}o] efl 

folE^-ji =^ Pbe^ w>ol<il>, iTlCbias erase) ^nl^j-ji 4^7^ 4 

<40> 7]^ B).^ 10. ^^c^ v}o]o]^ ^7] Pbe^l 7]^B] DC el] 

±7] 51M Pe5Jl- ^^^>7fl ^^SlJl. 71^ 31)-^ 2^ ^7] 3X\3. ^7] 5|- 

^] eflt Ppeo] 7l^^ :di7l sF^:) ell'i Pe^il- ^^^Tfl 7]^ 4^ 3^ ^i^T] Bfl 

^3. ^7] 3^-^^ efl'i Ppeoi}- w>o]o^^ ^7^ 3x1-^^ efl'i Pbe ^}<^]<^] 7]^^ ±.7] s)-^^ 
efl'i Pe7> ^7ll^>£^ ^S.^^^<=>] 9X^. 

<41> ^ ^T^o^ ^7^ sfl^ofl ^^fl§>^ ±.7] %^ = 7].;^l s^^^ 5^],^ ppe3j|. pbei- 

-^^1^]-^ E]-olnj (timing window) Tw<^l cfl^fl 0.25~2.0Tw^ xfl<Hl 

^^t}<^ x:]^3.2\ <a ^A^oil ^^t!- -B-^l^l^o] 7l^f-o.^A^ 71^/^11^5 

^^^^ ^^ ^^^^m ^ 

<42> i 4011 ^x\^ d\]o\]^^^ 3T» ^^§^-7] ^7] ^^9] Ppesq- Pbe^ 

-^^1^1^^ El-^l^ii €i^(timing window)^! l.OTw^ ^-fS M-Bj-nHcf. ^7] 
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S. 4ofl <^]o\]A^^ 7]^ 'SB) ^^$] ^71* l.OTwS. ^}JI 

^51, 7]^ 2}-^^^ S-f Pw2^ w>o]c>|>^ 4^:) ^]]^ Pbicf ^Tfl ^^Jsjo^ ^ 
71 5^^:) eflt Ppeiii::f efl^^ 7>;=^lJl 7]^ s^^]^ ^}o] efl^i Pwrnt^ 4 

efl'i^ 7l-;^Ai Ppe^Pw2^Pwl ^^11- 7>^i:f. 0^7]^^, 7]^ sj-^q^ ell^ Pw2ol 

:ii7l sflBio^ ^3. ^7] 3]-^] efl t Ppeti4^ ^Jl wVojo^^ jx)-o^ ell^ PbeJS-Cf^ 
feTll ^^s]cH Pbe<Pw2<Ppe^ 7]-^ ^S. 9X>\^ ^}o]<^^ ^7] s)-^-) n]^. Pbe 

eflt* 7>;?1 Pbe>Pw2^ 7]-^ ^s. ^X"^. Pb7> <^^sl e)]^ 

^ 7l^ 4^-)^ S-^ Pw2icf Hcf s)-^^ Bll'i^ 7}^]T^ Pb<Pw22] 7> 

;^1J1. J£tb Pb7> S)^ eijig^ di7] 3]-^] Ppe-acf s)-^^ efl»t4 7> 

^1^^ Pb^Ppe^ ^;^]» 7>^T:f. 

J£ 5^ 7]^ 2|S.(2)<^1 ^^3^0^ ^^o) 7||^ 

7]- int(N/2*T)» 7}^]^ 7]^ 2)-^^ <^l-i-5.^i, S. 4<^1 £^1^ 7]^ ^1-^4 w]ii7^1-cx^ 
^ItF ^'il:* ^'^*>7lS. *Vcf. int^ integer 

IE 51- €-2:*>i^. NR2I c-llo]El<ill i^t!: >Hl7l-;^l 7]^ 4,5 ^ 6^]^^ 7]^ 

'SHl ^>;0^ ^71-1- 2TwS ^^^A^ 7l^ 21--^^ S|- ^7] 2j-^^» StI] ^o];^] ^oj-^ x:]^ 
aLoflA^o^ <yA>^^-i- O^^A-^ o^^g^ p].^^ C^ci^^ 7]^■/^■^\ 

^r^^-t ^'a-^l^ ^ 9X^. 3TS1- ^ ^ol» i:.>^ofl tH^Ai^ ^ 

7l# 2TwS. srV^l ^JE 9X^. 

£ 6^ 7l^ 2|-^ 3^S(2)oll ol^H ^^5S)D^ igE] 4i7l ^is] 3ij-^:| efl«§o:) A] 

^ ^1^7l:^(time durat ion)c>l 2Tw-i- 7]^ «^l-i-SAi, £ 4^] S.^]^ 7]^ 
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<47> 6* ^^^^V^, NRZI cflolE-loil ci]^ ^7}^] 7]^ 31).^ ^ 9<^lAi^ ^7] sfl^ 

* ^^^*>fe 'SEl 21a. efl'i Ppe^ ti>o]o1^ efl'i Pbe 

^ ^1^7]^^ ^o] B^o]xQ -?l£4-(timing window)o11 cfl^fl 2Tw<?l ^-^^3^]-. 

<48> S. 7^ 7l^ B)-^ 2]S(2)<H1 7]^■ Sfl^^ 4l7l ^ 

^o] ^TE] ^^o] efl^So^ A]^ ;^1^7m(time duration)«:>l 2Tw# 7]^ 611=. 

<49> £ 7^ ^Ssr}^, NRZI cflolE-loil cflti: 7]^ 4^ 10,11 ^ 12<>ll>^i, 7l^ sfl 

igEl %^Q\ ^7\7\ 2Tw* M-HflJfljl ^Jl, ^71 'SEl ^^rfil ^717]. 2Twl- 

M-El-ufljI o;icf. £ 6<^1 7l^ l4-^3f t:'>:?V7MS 4l7l ^^5^ 5ll3 :t7l Sl- 

^] efl^g Ppe^ wl-o]ol>; :i,7l ell's Pbe^ ^1^7m^ ^oi ^a\o]^^ 

(timing window) ^ll tflsfl 2Twtl ^-r-l- i-l-^^^-. 

<50> £ 8^ ^ ^-§-51^ 47H El-^^l 311^^ ^^*>7l 5ll-^£0lcl-. 

<5i> 3^ 8* ^2:*>^. ^ ^'^•^l 71^ sl-^^ (a) LH, (b) LL, (c) HH ^ (d) HL 

21 47>;^1 Hl-<ySl :ii7l 3ll^# 7>^ ^ 0^4, Z^- ^7l Sfl^^l ^^^^ -g-^l^l-Tll 

==f- ^o.^ S^l^V^cl-. ^;^-l, (a) LH^ ^7] afl^^ ^^J«>^ ^^i^ b^^^I 

ell^ol afl^oll ^7ll*>^ ^ 7M 5ll»i ^ efl'S^lJl iTl Sfl^^ ^^^3:1- 

^ €^-Sl 2^-^^ ell^^ ^>ol Biligoi ^t!:i=f. (b) LL^ 

-a-T- 14^^ efl^oi ^71 311 ^o]i ^^fl^>^ 7}xl ixl-^q 

^il'i ^ s-f ^l^i^ ^tbcf. (c) HH^ ^71 jifl^^ ^^^*>fe n>^l 
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^ ^]]^o] s.^ ±7] 4^ofl ^ 3X1-^^ Efl^ ^ *]-oi efligol 

^] S.^ Efl'i'y ^^1- ^^Vcf. 

IE 8<H1 £^1^ ^A] <:^loll^i^ £ e-^l £.^1^ til-sq. :^o] 7]^■ ^fl^^ ^B) ^^S] 
^7l^ ITw^lJi, sfl^S] igE] ^7]^ 2Tw^ ^-^S 9X±.^, 7]^ 

^7]^ ^7] n^S] ^7l7> ITw^ £ 4. 7]^ Sfl€^ 

^>^o^ ^7lfe 2Tw^ ±7] 211^2] ^El :tio| ^7l7> ITw^ £ 5, 7]^■ sfl^^ 
E] ^>;0^ ^ylSsf :t7l Sfl^S^ ^E^ ^^S] ^7l7"h 2Tw^ 3E 7 S.-^ ^1 -g- 7>^^>Cl-. ^ 
7>^ O.^ £ 4 ifl;<l £ 7ofl 7]^ £^ HH Bl-^S] c^ll- ^o]jl oX7]T^ HL 

HfSJ, LH B^-og, HH E]-<a S.:^ ^-§-7>^s:>cf . 

^olofl ttl-^cf. ^7] sll^ofl o^tfl aiaflol^ioi oj. ^/£E^ :^ol] 

^3.^ <^^, c^ll- l-o^ 5] -E.-<y( lead-in) <^^<^1 7l^sl7lu|- ^^1: ^Jiojl 2^*fl «ll 

^lisl *>i4s.Ai ^ ojicf. ojofl^ cl1<^lB|«- 7l^^ nfl 
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<55> ^0^7}, 47M Efojo] ^7] 7]^/^1i^S^] ^^3.^ n^<^M ^}3.^ 

<56> c-l l4o>7l-, 47}^] E}oJo^ afl^ofl ^JS. a^n> c>qe)- ^ 2^ 71-^- sfl^ 

<H1 ttl-^- 4^^*, 4i7l sfl^oil a|-^ I1^<^1 rq^a.^! c)^^ Al- 

ois, 71-S.nVol 5l1oH/^El Cllolol) -^0)1 ^:a.7l. yl^^ ^ o;i 

1=1-. <^lSlt!: ^^7} 7l^€ :t 71^ nfl^ll- 7l^ ^^Hl >a-a*>^, 7l^ ^^1^ ^^^1 
71^ irj-^-l, ^71 2}-^:il- ^1^^1-71 ^tb ^1^ 7l^^ ^ :t-a-7> ^7li4 ^"l^^ S}- 

^^1-^ 7l§o.^ ^1^ 7l^^ *m SlS-S. 21-^:1 ^J^rV^ t^l :gsl^ 

<57> .^1-7121- ^A^^ 7l^S. ^ w>#^t]: ^^l<^loll 7l^ ^i^*> 

<58> £ 9^ ^ til-^^tb ^^1 ^1<^1 IXI-^- 7l^ ^^sr>7l ^ tl: 

:^#£olrl-. 

<59> £ 9^ 7l^ ^J-^1^ S!l«.S«-Bl C-llolBll- <a^^O> ^^^^\C^ NRZI C^lol 

£■11- ^J^^t!:l=f(901 ^711). Cf^O.^, Jl^ 7l^oll Cfl-g-^l-Jl D>3 6\]^] M.A^^ *j=^^Al7l 

7l ^ ^'^'^l 7]^ 4^:1^ s.-^ ^]^o] ^o]s. Vi}o]<>\^ sj-^^ell'i a.tq- ^ 

Til 7l^ 2fl^4 3.^*1-^ 4i7l 3}]^^ 71-^ 3}-^^ ^J'^^tlri^l- 

(902 ^711). olo:|^-l, AgA^^ 7l^ jx|.^^ ^>-§-s:H ^ i:q:±ia.<^l n>S# ^^^^fTlM- 
ol^il- ^A^t!:Cl-(903 ^^1). 
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<60> tb^, ^^tt 7]^ ^-^^^ S.^ 7TS^- 3T<^1 cfl«ll^i'?> ^^^>5a-2-M- <^1» ti>^-^S- 

2T, 4~6T, 8~^^^ T<^1 ^>a. ^ ^isfloj^,* ^^^s^}^ 7]^ ^ 3ifl^^ ^S 

<6i> vE-^^ 7fl^7> N*Tw(N -& ;^>^^)^ ^>a.» ^^^^oil ^<H^i. 

^o] z]- y^o]M. o>^oil cfl^fl 7]^ ^^7} (N-l)*Tw7fl» a].^^>^ 7]^ «J- 

^ '^Hel- (N-2)*Tw7fl» A>-g-3r>^ DVD-RAM4 7]^ ^ ^^^^ ^a] 

<62> >^T-^^ ^Ol, ^ ^x^^ 7]^X\6\] Sfl^o^ 7]^ S.^ V}o] 

^ ^EflS ^71-^O.^A-l 7l^£l^ a.^ ^ Tn>;^l «-^o:| ^oj:o:| £()^^ 

^ -^^l^l^V-i- -^iS-f Tw<^l tflSfl 0.25-2.0Tw^ ^^"Hl^i S^^M c^i^^ ^ 

^ "^"t^ 7]^ ^isq- ^7l ^t^^ ^711- 2.0TwS ^^<^1^ 7]^ 

^^^^ ^7] STfl ^ol^l ^o}s. tq>.HoflA-lo^ ojAV o.^^-^ ^^^1 



35-18 



1020030004547 #^ ^^t]-: 2003/3/14 
1] 

2] 

^ll*J-<^l 9X'=>]^^, ^7] 7]^ 211^^ 7]^ ^^S. S]<>\ SXjl, ^7] 7]^ 

^<H:£ 7l^ 5x|-^q^ ^l-o] ^jigaii- s-f efl'S^ 7>^H, >^7i 7i^ 4^:) 511 

3] 

Sl-^^ i^^l-Jl, ^1-71 :i^7] ^7] i^^-)^ ^>ol E)li§3)- Efl 

1* 7l-;^lT^, dtTl sl-^^^l s-f z]]%o] ^^o^ DC eflt^ 7]^^ ±7] i]Ms\- 

^<U^}7\] ^^5|7iq-, ^7] ^7] t}o] eflitol ^7] DC 511^4 ^"^^VtA 

71 ^1-71 :ii7l ^l-o] 4l7l 4 ell's A}o]6\] ^7] ^ Efl'gol ^ 

:^fl^>£^ ^d^^Sl^ 4^:1 ^^il- 71^^1-JI o.^ t}^ 71^ pfl^l 
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l^^^J- 4] 

[^J^-sj- 5] 

^l4l}-oll ^O^^i, ^7] ^71 SflEi^ ^^^^m ^>^1^ Efl^g 

^ 2.^ >a-7l ^71 3x1-^:) efl»i ^ B^l-o] ^l^gol Bf<^], ^7] ^7] 3fl^^ ^^^^>^ ^ 

^ Sl-^-l 511 ^^71 ±7] SH^S^ S-f eflfolJl ^7] ^7] n^-t 

^ efl'S^ ±7] eflt # ^l-o] efligo] <a , ^ 

7] 3fl^^ -a-T- ^7] ^7] Bill ^ 5llt<^lJI 

7] ^^^^>^ ^}^]^ ^^sl 54^q efl'S^ ^71 iiiTl 21-41 efl'i ^ ell's 

^ ^13 El-oj, ^1-71 ^71 3fl^^ ^^^^V^ nMmi- 3^4^ efl^^ 2.^ 

^71 4l7l I^^q ^ S-f 511 ^]4 El-^ ^ ^l-l47> 71^51^ ^^^S. 

^ 71^ ^11^1. 
6] 

^ 71^ ^11^1<H1 dlolEll- 7]^t}^ «j-'^<^l ^^^i: 

(a) JL^ 7]^o]] cfl-g-tt 7l^ 3Jfl^^ 7]^ ^^]; ^ 

(b) 71^ sl-^^ <^l-§-*l-^ ^7l cl;^l^ c11<^lB-l5l eUt^ T^>^(mark)S. 
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[^^^J- 7] 

(a) :[L^ 7l^oil cfl^tb 7l^ sfl^ ^ i^*>^ 4^7] 5^^^ 7] 

(b) 71^ <^l-g-^H t-H^lel^ efl^i^ p>a.S 

^18«J-<H1 ^'H^i, ^53-71 7l^ ^^-Sr 7]^ %^iS. ^-^^SlJL, ^7] 7]^ ^ 

101 

^18*J-<^1 Si^H, ^7l 7]^ ^lE] ^^2^ ^7\^ B|-OlnJ :^_£0. j^^^ 

0.25-2.0TW ^^<HlAi S^Sl^ ^^i-^S yj-'^. 
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[^^^J- 11] 

mO^M 9X^^^, ^^o^ ^7]^ Bfojnj ^^o. tli\^ 1.0Tw» 

12] 

>^U0*J-<H1 9X'^^^. ^^7] 7]^ ^7]^ Efol^y ^^o. j^o\] rfltl] 2.0Tw» 

13] 

7H^ efl'i ^. 4i7l 21-^^ ell^o^ ^V^^l 2^1^ Ppe^l- S.^ 5)]^ Pbe^ ^7]^o_^ ^s|-^> 
14] 

^113-*J-<^1 9X^^^, ^7] 7^^■ st[^]s^ S-f ell^a Pw2^ Ppe-at^ 3i|-^^ ellt^ 7> 

;^lJl 7l^ 3x1-^^^ ^V^l 511 1 Pwmt:f 5x1-^:) Ell^^. 7>^ln^ Ppe <Pw2^Pwl^ ^7111- 

15] 

^113*J-<H1 ^7l 7l^ s-f 511 1 Pw2^ PpeJacl- 5^^^ eflt^ 7> 

^131 PheiLr]- ii)-^^ efl^i^ 7l-^H Pbe<Pw2<Ppe^ 7]-^l^ 
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16] 

^113*J-o]l ^o^A^, ^1-71 71^ 2)-^^^ s.^ efl^i Pw2^ PbeJacf 2}-^:) efl»i^ 7]- 
17] 

^Il3*j-<^1 ^<^Ai, >^V7l w>o]ol>^ eflif Pb^ Pw2^i:f sj-^^ efl'i^ 7^ 
Pb<Pw2^ 7|-^1^ ^^^S. wj-^. 

18] 

Pb^Ppe^ ^b;^1» 7}^]^ ^^i^S 
[^^^1- 191 

;^)113*J-<^1 SZ^^i, -^M ^7l sfl^sl s]-^^^ s-f i]]^ Pbe^ X efl'isl 

7]^^ diT] elltS ^^3^l7lt+, ^7] ^7] afl^fil :dl7l 5^^^S] ^}o] Ppe^ 

^7l DC elltS ^^5l>|l4, ^7] :ii7l 3})^^ ^l-o] PpeJl)- ^7] Sj-^-) 

^ S-f 511^ PbeAl-ol<Hl DC 511 ^^1 ^;^l]2r>£^ ^^^£1^ ^ ^ s^VM-o] o. 

[^T^^ 20] 

^imHl Si^^i, 3flBi^ ^A^^V^ 'gH^ 7]^ ^ Ppe ^ 

PpbS] Al^V ^V^o] ^o] Efolnj ^^o. j^o]] rflsfl 0.25~2.0Tw ^^<^lAi 2:^5]^ 
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[^^^J- 21] 

^120%H1 ^7] ^7] ^^-^ ^^^^m ^^s] 7]7^ ^, Ppe ^ 

Ppb^ ^o] EfolT^ ^x^o. j^ofl tfltfl i.OTw ^711- ^^i^S. ^■ 

{^^^^ 22] 

Ppb^ A]^ ^^o^ ^O] B^o]xQ ^^o. j^oil cflsj) 2.0TW ^711- ^^i-^S 
23] 

(c) ^^^M 7]^ 4^0)1 ^tb 7]^%-^ '^^^Hl 7]^s:>^ c]-;^! 

[^^^J- 24] 
[^J^^J- 25] 

^124*J-«^1 9X<=^^^, ^7] d^T] 3sfl^^ ^^^^>^ ^^:\ Ell 

S.^ ^71 ^7] ^ §H efl^o] Ef<a, >a-7l ^71 ^^^*>^ 
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^^o^ efl^^ .^71 ±7] s^^] ^-f eil^<^l::L ^7] ^7] sfl^^ 

^j.^ n>^l^ s)-^^ eflif^ ^V7l 4i7l z]]^ ^ ^>ol efl^go] B|-<y, ^V7l 

^^^*>fe ^^sl 3i|-^^ ell^^ ^7] ±7] 34^4 211^ # *H Efltol::! 

^>^^S>^ Sj-^^ ell'i^ ^7] Sl-^:) 2^1^ # 5^1 

^13 E}^, ^1-71 ^71 3)1^^ ^-^^S^V^ ^i^if P>^lnV 3i].o^ efl^^ a. 

^ -^1-71 4i7l Sj-^:) efl^ ^ S-f 2ll'i<?l ^14 E^-«y ^ *>q-7]- 7l^£l^ ^^^-^S. 

261 

^ 7]^ ^1 oil cfl o] B\ 1- 7l ^^Vfe ofl ^ : 

•a^^^ C)lolE^» Jl^ 7]^o\] cfl-§-^ 7l^ Bfl^^ 3X1-^ o. 7] 

27] 

^126*J-<^1 9X<^^^, ^7] 7]^■ 7]^ ^El ^^S. ^^^5)^, ^7l 7l^ 

[^n^*^ 281 

m7^M Si^H^i, ^7] 7]^ ^lE] ^>^J^ ^]o]B\ ±7]^ ^tb ^ 

7] 3fl^# t:-1 5L^e>Ji, rliTl 'a El s^^] 511 :i7l 4^:1 3r>ol efl^ Ppe:El- 
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^ Pbe^ 7}^]^, ^7] ^7] S.^ ell 'to] DC Eflt^ 7]^S^ ^7] s|- 

^] -^"^^VtII ^^^sl7li4, ^V7l ±7] ^}o] efl^o] ^V7l DC ^"a*> 

711 ^^^71 14, ^7] ^7] ^71 ell^ AHofl ^7] DC 

[^T^^ 29] 

^128*J-<^1 9X^^^, ^7] 7]^ ^El ^>iS!l- ^7] 'gEl ^7l^ El-o]t.J 

Tw<^l tflSfl 0.25-2.0TW ^^«^1^-1 2i^S]^ ^^^-^.S. ^^1. 

30] 

^128^<^1 SI^^^. 71^ s^^^ ellt Pw2^ Ppe-S-i^ 2}-^^ eim^ 7> 

7]^ s}o] t]]^ Pwmtq- s^-^^ efl'i^ 7>^H Ppe <Pw2<Pwl^ 

31] 

^128*J-<^1 9X'^^^, ^7] 71^ 4^^^ Efl'i Pw2^ Ppe^cf sj-^^ 7> 

^iJl PbeJS-t^ 2)-^^ ell^^ 7l-^H Pbe<Pw2<Ppe^ ^^^1* 7l-;^l^ ^^1^5. 
^^1 . 
32] 

;^l28*J-oll 9X<=>]^^, 7]^ B)-^:]^ s-f Pw2^ Pbe:ai4 sj-^^ 7> 

Pbe>Pw2^ ^;^11- 71-^1^ ^^i-^S *m ^^1. 
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I^^^cJ- 33] 

^I28*j-<^1 9X^^^, ^^7] ^i}o]o]^^ efl't Pb^ Pv/2^t=^ 4^-] efl'S^ 7>^1 
^ Pb^Pw2^ ^:^]^ ^^i-^S. ^^1. 

34] . 

Pb<Ppe^ ^^^11- 7>^1^ t}^ 
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